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Chemistry  of  the  Farm 
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Probably  at  no  other  time  has  the  problem  of  a  water  supply 
either  for  domestic  or  industrial  purposes,  been  so  great  as  in  these 
early  years  of  the  twentieth  century.  The  increasing  realization  of 
the  el  feet  of  contaminating  materials,  both  organic  and  inorganic 
on  a  municipal  or  private  drinking  supply,  and  history's  record  of 
the  devastating  nature  of  epidemics  due  to  water-carried  disease 
organisms— these  have  led  to  the  careful  investigations  of  water  for 
Its  sanitary  value,  and  the  development  of  materials  anfl  equipment 
to  tight  and  eliminate  contamination;  and  thev  have  increased  bv 
many  hundreds  of  per  cent,  the  .safety  of  the  public  health. 

There  Is  scriptural  authority  for  the  statement  that  "bitter 
waters  and  sweet  waters  do  not  flow  from  the  .same  fountain  "  The 
same  truth  applies  to  wells  on  the  farm.  The  family  that  uses  a 
well  or  spring  subject  to  contamination  is  almost  surely  destined  to 
iSen  o^i^t  ut ^''^  ""'''''^^  "**  ''""^""S^  ^«'"  having  drunk  its  disease- 
Sources  of  Contamination 

Inve.stigations  made  by  the  United  States  Department  of  Agricul- 

filn/f'^^f  *^  ^^J'\  """"^y^^ry  T^P'  ^'''''^  ^'^^"'^  ^'^^  be  classed  as  unqual- 
ifiedly safe  and  desirable.    Forty  per  cent,  of  the  samples  of  water 

Sn  )  Chemistry  Department  of  the  Manitoba  Agricultural 
College  for  analysis  were  found  to  be  unfit  for  domestic  purposes. 
Convenience  and  first  cost,  and  not  safety,  have  been  the  deciding 
factors  in  many  cases  where  the  source  of  water  supply  is  located 
close  to  barnyard  pigpens  privies,  cess  pools,  etc.  Too  frequently 
the  seepage  trom  these  and  other  sources,  after  joining  the  ground 
water,  moves  to  wells,  impairing  the  water  supply  by  impurities 
that  may  be  grossly  dangerous.  ^  inipunues 
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In  fact,  the  desirability  and  importance  of  an  ample  supply  of 
pure  water  on  every  farm  can  hardly  be  over-emphasized.  Perhaps 
more  than  any  other  food  element,  it  determines  the  healthy  devel- 
opment of  the  family. 

Water,  as  we  see  it  every  day,  is  a  very  simple  looking  substance; 
but  in  reality,  it  is  never  found  pure.  The  moment  water  comes  in 
contact  with  the  atmosphere,  it  dissolves  a  certain  amount  of  car- 
bon dioxide,  which  increases  its  solvent  powers.  Because  of  its 
srreat  solvent  power,  water  dissolves  some  of  the  constituents  of  the 
soil  or  rocks  over  which  it  passes. 

These  dissolved  substances  frequently  make  water  which  we 
secure  from  our  W(  lis  unfit  for  domestic  use,  althnugh  some  of  the 
impurities  found  actually  make  water  more  palatable  for  drinking. 
The  most  dangerous  impurities  found  in  water,  however,  are  those 
wiiich  owe  their  origin  to  decaying  plants  and  animals,  seepage 
from  barnyards,  sewage,  etc.  The  presence  of  organic  matter  in 
water  is  extremely  dangerous,  since  it  introduces  many  species  of 
bacteria  and  provides  food  for  their  growth.  From  the  specific 
germs  that  may  be  carried  in  sewage  at  any  time,  there  may  result 
typhoid  fever,  tuberculosis,  cholera,  dysentery,  diarrhoea,  or  other 
dangerous  ailment  .  It  is  not  improbable  that  certain  obscure 
maladies  may  be  traced  eventually  to  the  prisonous  effects  of  drain- 
age from  human  waste.  The  causal  organisms  of  these  diseases  are 
so  small  "it  they  are  invisible  to  the  naked  eye,  and  they  may  be 
unsuspectingly  received  into  the  human  body.  Sometimes  tho  pre- 
sence of  organic  matter  discolors  the  water  or  imparts  to  it  an  unde- 
sirable odor,  but  this  is  not  always  the  case,  and  often  the  clearest 
sparkling  water  may  be  dangerously  polluted.  For  this  reason,  the 
appearance  of  water  cannot  be  relied  upon  as  a  test  of  its  freedom 
from  organic  matter,  and  a  chemical  examination  should  always  be 
made. 

Disinfection 

For  domestic  purposes,  small  quantities  of  water  may  be  purified 
by  boiling.  This  kills  the  dangerous  bacteria,  drives  off  bad  odors 
and  renders  the  partially  decayed  organic  matter  inert.  Water  con- 
taining organic  impurities  may  also  be  rendered  palatable  by  the 
use  of  a  disinfectant,  the  most  suitable  being  hypochlorite  solution. 
This  solution  may  be  prepared  and  applied  as  follows  : 

Hypochlorite  Solution 

(1)  Dissolve  13  oz.  of  washing  soda  in  2  qts.  of  hot  water,  then 
add  sufficient  water  to  make  a  gallon. 

(2)  Mix  one-half  pound  of  Chloride  of  Lime  (33^  available 
Chlorine)  with  one  pint  of  water  and  then  add  sufficient  water  to 
make  a  gallon. 

(3)  Mix  these  two  solutions  in  a  crock  and  allow  the  sediment 
to  settle  over  night. 

(4)  Pour  off  the  clear  liquid  and  bottle  carefully  and  keep  in  a 
?ool,  dark  place. 


For  drinking  purposes  one  ounce  of  this  solution  to  five  gallons 
of  water  should  be  used.  This  treatment  gives  the  water  an  odor 
of  Chlorine,  but  it  soon  passes  off  on  standing. 

The  only  satisfactory  remedy,  however,  is  to  determine  the  source 
of  the  organic  matter  and  protect  the  well  from  such  contamination. 

Mineral  Matter 

The  inorganic  impurities  or  those  derived  from  the  mineral  con- 
stituents of  the  soil  or  rocks  are  seldom  dangerous  unless  present 
in  large  quantities.  Several  samples  of  water  analyzed  by  the 
Chemistry  Department  were  found  to  contain  an  excessive  amount 
of  salts  in  solution,  particularly  M  ignesium  Sulphate  (Epsom's 
Salts)  and  Sodium  Sulphates  (Glauber's  Salts.)  These  salts  in  large 
quantities  render  the  water  unfit  for  domestic  or  live  stock  use, 
since  they  have  a  physiological  action  upon  the  system. 

The  chief  objections  to  mineral  or  inorganic  impurities  are  that 
the  water  is  made  "hard"  by  them  and  often  unfit  for  cleansing,  and 
cooking  some  kinds  of  vegetables.  Hard  waters  are  not  suitable  for 
many  industrial  purposes,  since  they  deposit  some  of  their  dissolved 
salts  in  kettles,  pipes  and  boilers,  in  which  they  are  boiled,  and  the 
"furring"  causes  great  waste  of  heat  and  shortens  the  life  oi  the 
utensils.  Hardness  in  water  may  be  readily  detected  since  it  does 
not  reaJily  form  a  lather  with  soap,  but  produces  a  sticky,  curdy 
substance  which  adheres  to  the  hands  or  clothes. 

Reducing  Hardness  of  Water 

The  "hardness"  in  water  may  be  somewhat  remedied  by  various 
treatments,  the  particular  treatment  used  depending  on  the  nature 
of  the  hardness.  The  hardness  in  natural  waters  is  of  two  kinds— 
namely  temporary  and  permanent. 

The  Temporary  Hardness  of  Water  's  due  to  the  presence  of  bicar- 
bonates  of  Calcium,  Magnesium  or  Iron.  By  boiling  the  water,  the 
carbon  dioxide,  which  holds  these  salts  in  solution,  is  driven  off; 
and  they  are  de^^sited  on  the  sides  and  bottom  of  the  vessel,  and 
the  water  is  rendered  "soft." 

However,  it  frequently  happens  that  after  the  preliminary  boil- 
ing the  water  is  still  quite  "hard,"  and  this  is  known  as  Permanent 
Hardness.  This  kind  of  "hardness"  is  due  principally  to  the  pres- 
ence of  Chlorides  and  Sulphates  of  Calcium,  Magnesium  and  Iron, 
and  the  only  way  to  remove  it  is  to  treat  the  water  with  some  kind 
of  chemical,  such  as  washing  soda.  The  amount  of  washing  soda 
necessary  varies  greatly  and  can  be  accurately  determined  only  by 
a  chemical  analysis.  For  average  waters,  however,  a  dessert- 
spoonful of  washing  soda  to  every  gallon  of  water  will  remove  the 
permanent  hardness  more  or  less  completely.  The  sediment  should 
be  allowed  to  settle  and  the  water  strained  before  using. 

Anyone  desiring  a  chemical  analysis  of  his  water  supply  will 
be  willingly  aided  in  every  way  possible,  through  analysis,  by  advice 
and  otherwise,  by  application  to  the  Department  of  Chemistry  of 
the  Manitoba  Agricultural  College. 
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Procedure  to  Have  Water  Analyzed 

Anyone  desiring  a  water  malytit  should  fill  in  the  inatruction 
form  below  and  mail  It  to  the  Chemlatry  Department,  Manitoba 
Agricultural  College,  Winnipeg.  Man.,  t.<nding  the  sample  of 
water  by  express.  Upon  completion  of  the  analysis,  a  report 
will  be  mailea  to  the  applicant. 


MANITOBA  .U;RICULTIIRAI.  COLLEGE 

Inarrunloni  for  takinit  unci  furMurdlnft  lumplr  of  wuirr  fur  Jni>l> 

Amount — Not  less  than  two  quarts. 

Receptacle — (JIa.s.s  or  Stoneware.  If  corked,  u.s<>  new  cork;  if  a 
.sealer,  use  new  rubber. 

Collection — Scald  out  receptacle  with  boiling  water.  Rinse  several 
times  with  water  to  be  analyzed.  It  sample  is  from  a  pump,  first 
pump  out  enough  to  empty  the  pump  and  so  obtain  a  fresh  supply 
from  the  well. 

Forwarding — Express,  prepaid,  to  Chemip  .  y  Department,  Mani- 
toba Agricultural  College,  Winnipeg. 

Information  required: — 
(1)     Reasons  for  having  water  analyzed 


(2)     Source  of  Water— (Well,  Spring,  Creek) 


(3)     Nature  r>f  Well— (dug.  bc-nd,  drilled,  casing). 


(4)  Depth  

(5)  Nature  of  Mater: 


passed  through  in  sinking  well 


(6)     Distanr-e  from  h         ar]  ;ina  privy 


(7)     Slope  (){  ground 

(State  whether  ili. 


Section 

REMARKS:— 


n  to  the  veil  and  barnyard  and  piivy. 

•iKhtr  or  lower  tiian  liie  hariiyii    1  aud  pri'  y). 


vnship Range.: 


NAME 
ADDRE.^ 


